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where g is a coupling constant, 

are the pseudo-spin
matrices of two-level atom, 
z
is the z-component Pauli
spin matrix, a (resp. a

) is the annihilation (resp. cre-
ation) operator of a photon. We now suppose that the
initial state of the atom is a superposition of the grounded













= j1i h1j, E
1




= 1. Let the
eld initially be in a coherent state:
! = ji hj 2 S
F















The continuous map E

t
describing the time evolution be-
tween the atom and the eld for the Jaynes-Cummings

























































































are the eigenvectors associated to E
n;j
.
The transition probability which the atom is initially
prepared in the excited state and stays at the excited
state after the time t is given by





























FIG. 1. Transition probability as a function of time t.
FIG.1 shows the transition probability for a coupling
constant g = 1 and a mean photon number jj
2
= 5.
This model yields a dephase around the time t
c
 1=g
and shows the damped oscillation with the gaussian en-
velope. This dampping is caused by the dierence and




phenomenon is often called Cummings collapses [10,11].
FIG.1 shows that the atom in this model is the most un-
certain state at the time when the transition probability
is equal to 0:5, namely t  3  7. So, it can be seen
that the system in this model at that time becomes the
most correlated. Later the system shows revival around
t
r
 2jj=g. The reason of revival is considered as





(k = 1; 2; 3;   ). It is also known [10,12] that
the system in this model returns most closely to a pure
state of the atom around t
r
=2, during the collapse inter-
val. For details on this model, the readers may refer to
the excellent reviews [9,10].
From (3) and (4), the entangled state between the
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FIG.2 shows the time development of the DEM for the









) = (0:7; 0:3).









FIG. 2. The DEM as a function of time t.
FromFIG.2, we nd the time-development of the DEM
for the Jaynes-Cummings model periodically shows the
Rabi oscillation, which is an important feature in this
model. Moreover, the entanglement degree takes the
highest value around the time t  3  7 which corre-
sponds to the collapse interval indicated in FIG.1. There-
fore we conclude that the system in this model has the
strongest entanglement when the system is the most cor-
related. This result also coincides with the fact that the
entanglement becomes bigger as the entangled state is
closer to a pure state, which we also mentioned above in
this letter.














(dashed curve), and T
3
(dotted curve).







are compared as a function of param-
eter 
0
. Then we conclude that the entanglement degree
takes a higher value as the subscript k in T
k
increases,
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